A n epidemic of neurobehavioral problems is sweeping through children today. According to In Harm s Way: Toxic Threats to Child Development, a May 2000 report published by the Greater Boston Physicians for Social Responsibility, 12 million American children suffer from learning, developmental, or behavioral disabilities. Specifically, these disabilities may include attention-deficit/hyperactivity disorder (ADHD), autism, learning disabilities, mental retardation, and other neurobehavioral problems. And the prevalence of some of these disabilities may be increasing.
In the past few years, much research has examined the factors that make children markedly vulnerable to neurotoxic substances. Although science cannot always pinpoint the cause of neurological disabilities, many investigators believe that exposure to environmental contaminants in utero or soon after birth could be responsible for at least some of these problems. The list of potentially harmful agents covers a wide range-alcohol, lead, manganese, mercury, organophosphate pesticides, environmental tobacco smoke, and more. Per pound of body weight, children eat more food, drink more fluids, and breathe more air than adults, thereby increasing their potential exposure to harmful toxicants. Moreover, some toxic materials may pose a particularly significant threat to the fetus when crucial systems such as the brain and associated nervous systems are under development.
Although a host of scientists are now exploring neurodevelopmental problems, the causes of many such problems still remain unknown. Philip J. Landrigan, director of the Mount Sinai School of Medicine's Center for Children's Health and the Environment, says, "We know the cause of only a relatively small minority of these conditions. It depends on whom you talk to, but we know the cause of no more than 10-30%, and 30% ... is being generous."
Long-Lasting Effects of Lead
Researchers are learning that many neurobehavioral problems may arise from exposure to lead. Historically, lead exposure is usually associated with decreasing IQ scores and mental retardation. More and educators, counselors, and service providers in all phases of child development. The act also provides education for school-age children, public t and community awareness programs, and strategies to coordinate information and services across affected community agencies, and calls for research on appropriate methods for identifying fetal alcohol syndrome, effective prevention services and interventions for pregnant alcohol-dependent women, and a host of support services for people with fetal alcohol syndrome and their families. VOLUME 108 1 NUMBER 6 1 June 2000 * Environmental Health Perspectives A 264 safety level. It's also possible to inhale manganese because one of its organic forms is sometimes used in gasoline and releases inorganic manganese when it combusts.
Aschner writes that, once manganese gets in the circulatory system, it "readily crosses the blood-brain barrier in the developing fetus, neonate, and the mature mammal." He also states that manganese concentrates in a variety of brain structures, including the hypothalamus and the cortex. Still, much more work remains to be done on manganese; as the authors of In Harm s Way wrote, "The susceptibility of the developing brain to manganese toxicity deserves further attention."
Rising Concerns over Mercury
Increasing scientific evidence shows that exposure to another heavy metal, mercury, during fetal and neonatal periods leads to a variety of developmental problems affecting motor skills such as walking and speech, and may cause mental retardation. Children may be exposed to several forms of mercury.
Metallic mercury is the silvery liquid in a thermometer. The gaseous form, called mercury vapor, can combine with carbon to make other compounds, including methylmercury. Elemental mercury in the earth's crust is released into the oceans, where bacteria can convert it, too, to methylmercury. Some industries release mercurycontaminated waste into bodies of water.
Because mercury in water bioaccumulates in the fish that live there, fish-eating populations generally receive the highest exposures to the metal; when people eat mercury-laden fish, the metal can bioaccumulate in their bodies, as well. Bioaccumulated mercury can pass through the placenta to the fetus during pregnancy, where it can cross the blood-brain barrier to impact the developing central nervous system. A study by Philippe Grandjean and colleagues at Denmark's Odense University, published in the November-December 1997 issue of Neurotoxicology and Teratology, involved 917 children in the Faroe Islands, where pregnant mothers consume considerable methylmercury through seafood. Grandjean's group tested the children with a battery of tests at age seven and found that children with higher prenatal exposures to mercury showed deficits in attention, language, and memory. (These results may have been confounded by exposure to polychlorinated biphenyls.) And in the June 2000 EHP Supplements, neurologist Gary J. Myers and psychologist Philip W. Davidson, both of the University of Rochester in New York, note several neurotoxic effects of mercury including inhibition of microtubule formation and protein synthesis in neurons and effects on neurons' membrane activity. They state that methylmercury appears to be most neurotoxic prenatally when the brain is developing rapidly." Myers says that some animal studies suggest that exposure to methylmercury can produce delayed effects that do not appear until long after the exposure. He suggests that studies of mercury-exposed children might reveal whether such delayed effects apply to humans as well.
Environmental Health Perspectives * VOLUME 108 Michigan, reported on an 11-year study of children who were exposed to PCBs in utero. The investigators collected blood most highly exposed children were more than three times as likely to perform poorly in terms of the scores for full-scale IQ, verbal comprehension, and freedom from distractibility and more than twice as likely to be at least two years behind in comprehension in reading."
Although PCBs in breast milk may pose a risk, the work by the Jacobsons showed that PCB exposure proves more damaging to the fetus than to the infant. They found that breast-feeding could expose infants to higher concentrations of PCBs than their experience in utero, but that the PCBs in breast milk did not adversely affect a child's intellectual capabilities. Various animal studies suggest that PCBs might be more damaging to the fetus by affecting the thyroid hormones, which regulate proliferation, migration, and differentiation of neurons. Specifically, these hormones are needed for assembly of the cytoskeleton, and they regulate brain systems. As a result, these hormones play a crucial role in the timing of many neurodevelopmental events. In most cases, exposure to PCBs leads to reduced brain levels of the thyroid hormone thyroxine. Some Meanwhile, the EPA is expected to announce in early June a decision to remove chlorpyrifos from all over-the-counter products and eventually phase out all home uses of the chemical. Todd Hettenbach, an analyst with the Environmental Working Group, said in a 2 June 2000 Reuters press release that "this will be one of the most significant consumer product decisions the EPA will make this decade."
Drnking and Smoking
In the early 1970s, investigators realized that babies born to chronic alcohol drinkers often possess a suite of abnormal characteristics A 267
